Regional distribution of cholinergic neurons in human spinal cord transections in the patients with and without motor neuron disease.
Regional distribution of enzymic activities in acetylcholine (ACh) metabolism was examined on thinly-sectioned transverse slices of human spinal cords obtained during autopsy of 5 motor neuron disease (MND) and 5 control patients without MND. Choline acetyltransferase (ChAT) activity was highly concentrated in the ventral horn regions (gray and white matters) of cervical, thoracic and lumbar spinal cord of non-MND patients. This enzyme activity was found to be remarkably low in the ventral gray and white matter of MND patients compared with that of the controls. Although the distribution of acetylcholinesterase (AChE) activity was found to be high in both ventral and dorsal gray matter of the spinal cord, little difference was observed between each corresponding region of MND and control patients, except relatively low enzyme activity in the cervical ventral horn region of MND patients. Muscarinic cholinergic receptors, examined as specific [3H]quinuclidinylbenzilate ([3H]QNB) binding, was also highly concentrated in the ventral and dorsal gray matter of the control spinal cord, and was strongly reduced in the ventral horn region of MND patients, indicating a quite similar distribution pattern of ChAT activity. These biochemical changes of cholinergic transmission system may be paralleled to the morphological degeneration of the spinal lower motor neurons in MND patients. Activity of 2',3'-cyclic nucleotide-3'-phosphodiesterase (CNPase), a marker enzyme of central myelin structure, was evenly distributed throughout the whole spinal cord section, without regard to the gray and white matter, of both MND and control patients.